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SUMMARY
COVID-19 is an infectious disease caused by the novel 
coronavirus. It presents as an acute respiratory illness, 
however, it also affects multiple other organ systems. 
One such unique manifestation is systemic coagulopathy 
involving arterial and venous systems. We present a 
29-year-old woman with Hodgkin’s lymphoma, who was 
diagnosed with COVID-19 infection prior to initiating 
chemotherapy. Two months after resolution of symptoms 
and testing negative for COVID-19, she presented 
with multiple acute thromboembolic complications 
of the infection, including bilateral jugular venous 
thrombosis, right atrial clot and arterial emboli in the 
brain resulting in cerebrovascular injury. These were 
thought to be delayed manifestations of the systemic 
coagulopathy secondary to infection. Also, some of these 
thromboembolic phenomena occurred while the patient 
was on anticoagulation, which emphasises the extensive 
hyperinflammatory state caused by the virus. This 
case highlights the importance of thromboprophylaxis 
especially in high-risk patients with this infection.

BACKGROUND
COVID-19 manifests as an acute respiratory 
distress syndrome due to acute systemic inflamma-
tory response. Apart from the lung injury, severe 
systemic coagulopathy and acquired thrombophilia 
with arterial, venous and microvascular thrombosis 
have been reported in a majority of cases.

We present to you an intriguing case of a 
young woman with recent diagnosis of Hodgkin’s 
lymphoma on chemotherapy, who was infected 
with COVID-19 prior to starting treatment and 
showed delayed manifestation of the infection with 
extensive coagulopathy weeks after resolution of 
infection.

CASE PRESENTATION
A 29-year-old woman with recent diagnosis of clas-
sical Hodgkin’s lymphoma, nodular sclerosis type 
on active treatment with chemotherapy presented 
to the hospital with syncopal episode and head-
aches. Patient was receiving standard of care 
treatment for stage II unfavourable disease with 
ABVD (adriamycin/bleomycin/vinblastine/dacar-
bazine) chemotherapy regimen. She was on Cycle 
2 day 12 at the time of presentation. She did not 
receive any radiation treatment. Physical examina-
tion on presentation was significant for increased 
neck circumference due to body habitus, along with 
truncal obesity. Patient also had right-sided port in 
place for chemotherapy access. Pulmonary embo-
lism was ruled out. Initial central nervous system 

imaging including CT head without contrast due to 
renal injury as well as MRI brain was unremark-
able. Ultrasound of neck was performed due to 
increasing neck swelling, which showed no carotid 
stenosis, however, incidental finding of throm-
bosis of bilateral internal jugular veins was noted. 
Patient was immediately started on anticoagulation 
with heparin per venous thromboembolism (VTE) 
protocol at 18 U/kg/hour with close monitoring of 
Factor Xa level. Due to persistent headaches, MRI 
brain was repeated with contrast the next day and 
showed acute infarction in the left frontal cortex as 
well as small punctate infarcts in the right caudate 
nucleus, left lentiform nucleus and left posterior 
parietal lobe suggesting an embolic phenomenon 
(figure 1). This was while patient was on anticoagu-
lation. CT angiography of the head also confirmed 
the findings of the MRI. Of note, CT angiography 
of neck was a suboptimal study due to artefact 
related to patient’s body habitus. 2D transthoracic 
echocardiogram with bubble study was attempted, 
which was a poor study. MR venography was 
performed after 2 days, which was unremarkable. 
This was followed by a transoesophageal echo-
cardiogram,which showed a large right atrial clot 
(figure 2). It did not demonstrate a patent foramen 
ovale, thus ruling out paradoxical embolus. Inflam-
matory markers were also tested during this period 
and were found to be elevated—d-dimer 947 ng/
mL, C reactive protein 161 mg/L. Fibrinogen was 
463 mg/dL. Of note, patient tested positive for 
COVID-19 2 months prior to this presentation with 
PCR testing of nasal swab specimen. Patient had 
reports of fatigue, loss of appetite, arthralgia and 
myalgia during COVID-19 infection, however, had 
no acute respiratory distress. She did not require 
hospitalisation or supplemental oxygen. Patient did 
not undergo any other workup or testing. Repeated 
COVID-19 testing 3 weeks after initial test was 
negative.

DIFFERENTIAL DIAGNOSIS
Patient likely had extensive coagulopathy secondary 
to previous COVID-19 infection. Patient had 
delayed manifestation of this complication as the 
first evidence of coagulopathy was after almost 10 
weeks of testing positive for the infection. It is also 
fascinating to see that the patient developed new 
arterial thrombi while she was on anticoagula-
tion. Of note, patient had completed two cycles of 
chemotherapy at the time of this presentation for 
Hodgkin’s lymphoma, and her follow-up positron 
emission tomography/CT scan during this hospital 
stay showed complete response to chemotherapy 
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with no hypermetabolic activity in the lymph nodes, making 
malignancy less likely a culprit in this setting.

OUTCOME AND FOLLOW-UP
Patient was discharged after a prolonged hospital course. 
She had no neurological deficits at the time of discharge. She 
was continued on enoxaparin 1 mg/kg two times per day for 
anticoagulation.

DISCUSSION
COVID-19 was first emerged in the Wuhan province of China 
in December 2019. The virus has since affected more than 
100 million people around the world and has spread to more 
than 200 countries in 6 months causing a global pandemic. The 
first case of COVID-19 in the USA was reported on 20 January 
2020 in the state of Washington, and the first known death due 
to the virus was reported on 6 February 2020. COVID-19 infec-
tion was declared a pandemic by the WHO on 11 March 2020.

COVID-19 disease presents as an upper respiratory infection 
with fever followed by an interstitial pneumonia. It can evolve 
into a SARS, leading to critical illness requiring intensive care 
unit (ICU) admission and multiorgan failure. COVID-19 infec-
tion has also brought to light several other systemic manifesta-
tions that are rather unique to this viral infection. One among 
these manifestations is the development of a systemic coagulop-
athy that is seen in patients with formation of arterial, venous 
and microvascular thrombosis. Several mechanisms have been 
implicated in the development of coagulopathy in COVID-19, 

including endothelial dysfunction, cytokine-induced hyperin-
flammatory state, stasis and hypoxia.1

Hyperinflammatory state has been well reported in COVID-19 
infection. Our patient presented with elevated inflammatory 
markers including d-dimer levels (947 ng/dL), C reactive protein 
(161 mg/L) and sedimentation rate 82 mm/hour. Fibrinogen was 
463 mg/dL. Studies have shown correlation between inflam-
matory markers and hypercoagulable state that support this. 
Al-Samkari et al reported results of a retrospective multicenter 
study of 400 patients who were hospitalised with COVID-19 
infection between 1 March and 5 April 2020. The study showed 
that an inflammatory state—depicted by elevated levels of 
inflammatory markers C reactive protein, erythrocyte sedimen-
tation rate, ferritin and procalcitonin, was associated with high 
incidence of coagulopathy. Among these, D-dimer level was the 
most predictive.2 Guan et al shed light on the association of the 
severity of COVID-19 infection with a high D-dimer level with a 
large retrospective study of 1099 patients with COVID-19 infec-
tion. The study suggested that a cut-off point of 0.5 mg/L is more 
frequent in patients with severe disease than in those without 
(60% vs 43%, p = 0.002).3

The thrombotic manifestations of COVID-19 infection are 
varied and include venous thromboembolic disease including 
pulmonary emboli and deep vein thrombosis as well as arterial 
thrombosis. One of the distinct presentations of COVID-19-
associated coagulopathy is acute large vessel occlusion resulting 
in ischaemic stroke. This has been reported as a presenting 
feature in five patients all younger than age 50, over a period 
of 2 weeks who all tested positive for COVID-19.4 Multiple 
case reports have also highlighted the possibility of cardiovas-
cular arterial thrombosis presenting as acute coronary syndrome/
ST elevation myocardial infarction.5 6 Our case was fascinating 
as our patient presented with all the thrombotic complications 
including deep vein thromboses of bilateral internal jugular veins 
and right atrial thrombus. The ischaemic insult seen on MRI 
brain was thought to be more of an embolic phenomena, which 
also supports COVID-19-related widespread microthrombi due 
to possible vascular inflammation. The fact that patient has 
recovered near fully from neurological standpoint also supports 
vascular inflammation-related event rather than underlying 
cardiac issues.7–9 Of note, patient did have a venous catheter in 
place in the right cavoatrial junction at the time of developing 
the jugular vein thrombi; however, it does not explain why she 
would develop bilateral thrombosis. Of note, CT angiography 
of the neck was attempted but was a poor study, hence, could 
not determine if there was clot propagation from one side of 
the neck to the other. Studies have proposed other mechanisms 
at the molecular level that could explain the hypercoagulability 
associated with COVID-19.10

Studies have shown that despite anticoagulant thrombopro-
phylaxis, the reported rates of VTE and arterial thrombosis 
range from 15% to 30% in critically ill patients with COVID-19 
and ∼7% in those admitted to medical wards.11 12 In patients 
dying from COVID-19, autopsy studies reveal unsuspected deep 
vein thrombosis and multiple thrombi in the vessels of the lungs, 
kidneys and other organs.13 These findings have prompted some 
clinicians to use treatment doses of heparin or low-molecular-
weight heparin instead of prophylactic doses in critically ill 
patients with COVID-19.

The International Society on Thrombosis and Hemostasis 
guidelines recommend use of prophylactic dose low-molecular-
weight heparin unless there is active bleeding or a platelet 
count of <25×109/L to protect against venous thrombo-
embolism.14 The American College of Cardiology15 recommends 

Figure 1  MRI brain with contrast showing right mid posterior frontal 
lobe infarct (A), punctate infarcts in right caudate and left lentiform 
nucleus (B), small punctate infarct in left posterior parietal lobe (C).

Figure 2  Trans-oesophageal echocardiogram showing large right 
atrial thrombus (arrow).
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pharmacological VTE prophylaxis in patients with COVID-19 
requiring ICU-level care as well as those with comorbidities 
including pneumonia, respiratory failure, heart failure, cancer 
and possibly pregnant women who are hospitalised. A retro-
spective study looked at 449 patients with severe COVID-19, 
of whom 99 patients received heparin (mainly low-molecular 
weight heparin). Results show that the heparinised group had 
lower mortality among patients who had an elevated sepsis-
induced coagulopathy score and D-dimer.16

Our patient did have relative risk factor for coagulopathy 
including active malignancy on treatment and obesity. But at the 
same note, she did not have any family or personal history before 
this event. Although there is some data regarding increased risk 
of thrombotic events in patient with Hodgkin’s lymphoma,17 
but it is important to note that was mostly seen in patients with 
advanced disease. Furthermore, all the patients in this anal-
ysis received BEACOPP (bleomycin, etoposide, adriamycin, 
cyclophosphamide, vincristine, procarbazine, prednisone) and 
none of them received ABVD as part of treatment regimen. 
However, it is to be noted that she developed acute ischaemic 
embolic stroke while on anticoagulation with heparin. Devel-
opment of coagulopathy while on anticoagulation secondary 
to COVID-19 has been previously described as well.18 Most 
importantly in respect to her malignancy, PET/CT scan showed 
complete response with no active hypermetabolic disease. These 
factors suggest that there was a secondary mechanism at play 
with hyperinflammatory state leading to extensive coagulopathy 
due to COVID-19 infection itself. Both cancer and COVID-19 
are associated with coagulopathy in a complex manner. Throm-
botic and bleeding complications are leading causes of death in 
patients with cancer and are often associated with the morbidi-
ties in patients with COVID-19. Increased levels of D-dimer and 
prothrombin and decrease in fibrinogen were reported in these 
patients at days 10–14.19 20 This emphasises the importance of 
frequent and regular monitoring and maintaining of these factors 
in COVID-19 and patients with cancer. However, it is too early 
to infer if the COVID-19-related coagulopathy is more or less 
common in patients with cancer and further studies are required.

Learning points

►► COVID-19-associated coagulopathy is a complication of this 
novel coronavirus infection and can lead to serious adverse 
effects with arterial and venous thrombosis.

►► Special attention is required while treating high-risk patients 
with COVID-19 including patients with respiratory failure, 
active cancer and other comorbidities requiring intensive care 
treatment.

►► Precise knowledge of the incidence of thrombotic 
complications in patients with COVID-19 is important 
for decision-making with regards to intensity of 
thromboprophylaxis, especially in patients admitted to the 
intensive care unit who are at highest thrombotic risk.
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